Efficacy of GM6001 as an adjuvant to ceftriaxone in a neonatal rat model of Streptococcus pneumoniae meningitis.
Evidence has demonstrated that matrix metalloproteinases (MMPs) contribute to the pathophysiology of bacterial meningitis; therefore, MMP inhibitors may be a neuroprotective treatment for brain injury caused by meningitis because of their antiinflammatory effects. The objective of this study was to evaluate the effect of the MMP inhibitor GM6001 in a rat model of S. pneumoniae meningitis. For these experiments, 7-day-old Sprague-Dawley rats were randomly divided into an uninfected group, meningitis group, antibiotic group and GM6001+antibiotic group. Uninfected animals were sham infected with sterile saline. Rats in the other three groups were inoculated with S. pneumoniae and left untreated, treated with ceftriaxone, or treated with ceftriaxone combined with GM6001. Rats in the meningitis group were severely ill, and MMP-9 was significantly up-regulated. The change in brain water content was consistent with the MMP-9 level. A significant loss of neurons and impaired learning function were observed in the meningitis group. Treatment with the antibiotic and GM6001 significantly down-regulated the level of MMP-9, decreased the brain water content, attenuated neuronal injury and improved learning. Conclusions: GM6001 protected the brain from damage caused by S. pneumoniae, and this effect may occur via downregulating MMP-9 and decreasing brain water content.